Domains of macaque DC-SIGN essential for capture and transfer of simian immunodeficiency virus.
The C-type lectin DC-SIGN mediates the capture and transfer of simian immunodeficiency virus (SIV) from macaque dendritic cells (DCs) to permissive T-cells. To further identify the determinants in macaque DC-SIGN required for capture and transfer of virus, we created mutants containing deletions or point mutations in the extracellular domains, and tested their ability to capture and transmit SIV. We found that SIV bound to the carbohydrate recognition domain (CRD) of macaque DC-SIGN via the envelope protein. In addition, deleting the C-terminal half of the CRD, or mutating amino acids within this region that contact Ca(2+) or mannose, disrupted virion capture activity. However, an N-terminal CRD deletion mutant was capable of binding SIV, indicating that this region was not necessary for binding. Finally, deletion of the neck domain also reduced the capacity for macaque DC-SIGN to capture SIV. Interestingly, ICAM-3, the cellular ligand for DC-SIGN, did not bind to any of the DC-SIGN mutants, including mutants with amino acid changes in the N-terminal region of the CRD. These data suggest that the binding sites for SIV and ICAM-3 may be distinct but overlapping. Together, the data demonstrate the importance of both the neck and the CRD of macaque DC-SIGN for efficient capture of SIV and binding to ICAM-3.